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Abstract 
The findings presented in this paper are the result of 
research from the work “ONE: a durational perfor-
mance by Rebecca Cunningham and all of you” 
wherein the artist creates a bio-portrait and sym-
phony from the DNA of one million strangers. A 
preliminary DIY method undertaken by the author 
will be followed by a discussion of the particular 
practical, technical and legal implications for the 
large scale collecting and imaging of human DNA. 
The paper concludes with areas of future research 
and further questions. 
www.oneperformance.wordpress.com  
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Introduction 
“ONE: a durational performance by Re-
becca Cunningham and all of you” is a 
performance that may take ONE life-
time. ONE person, sitting opposite ONE 
person. There is ONE exchange. ONE 
sample of DNA is collected. If desired 
ONE sample of DNA is exchanged. This 
will happen ONE million times until 
ONE million samples have been collect-
ed. Once ONE million samples from 
ONE million people have been collected, 
each DNA sample will be imaged. From 
ONE million DNA images ONE will be 
made, a composite of all becoming ONE 
[1]. This paper outlines the research 
from the work “ONE”. A preliminary 
DIY method undertaken by the artist-
author will be followed by a discussion 
of the particular practical, technical and 
legal implications for the large scale 
collecting and imaging of human DNA. 
The paper concludes with a discussion of 
areas of future research and further ques-
tions. 
Bio Art is a burgeoning field with artists 
such as Stelarc [2], Andre Brodyk [3], 
Svenja Kratz [4] and Terumi Narushima 
[5] pioneering the field. Further, bio  
focused institutions and organisations 
such as La Paillasse [6], and DIY BIO 
[7] are emerging worldwide. 
ONE began in 2010 as an idea. I will 
now continue this work for the rest of 
my life. I was thinking about trust, and 
community. I was wondering what it 
would look like if we could get the 
smallest parts of ourselves and put them 
as close together as possible. What 
would this mean? What would this look 
like? Would it be interesting?  
ONE consists of three components 1) 
DNA Collection 2) DNA Visualisation 
and 3) Translation of Visualisation into 
sound. Each step will be further elabo-
rated in turn.  
 
 
 
 
 
1) DNA Collection 
This component consists of a per-
formative act between myself and one 
million individuals. This process as per-
formance was premiered at the Brisbane 
festival in 2011 and has since been per-
formed in New York, Paris and multiple 
sites in the United Kingdom and Austral-
ia.  
 
     2) DIY DNA Visualization 
Three steps have been identified for the 
DIY DNA visualization of a human 
hair sample: a) extraction, b) amplifica-
tion c) visualization. The following is a 
preliminary protocol. 
 
Step a – DNA Extraction 
Fortunately there are existing protocols 
for the extraction of DNA from human 
hair [8]. Put simply, 10-15 roots are cut 
approx 0.5cm long and put into a 1.5ml 
eppendorf tube. 50ul of 200mM NaOH 
solution is added. The tube is put into a 
water bath of 94 degrees Celsius for 10 
minutes. The sample is cooled at room 
temperature to which is added 50uk of a 
solution containing 200mM HCL and 
100mM Tris-HCL having pH 8.5 
After this is completed, the sample is 
ready for amplification. 
 
 
Step b – DNA Amplification 
Traditionally PCR – Polymerase Chain 
Reaction has been used to multiply a 
sequence of DNA many millions of 
times; making visualization possible.  
 
The initial issue with this method was 
that PCR machines – thermal cyclers – 
have been very expensive and accessible 
only through professional laboratories. 
In the twenty-first century and with the 
advent of BIO hacking and open source, 
the DIY bio community have created 
open source PCR. There are two compa-
nies which offer PCR kits, Lava Amp [9] 
and Open PCR [10]. 
 Fig. 4. Running Open PCR 
 (©Rebecca Cunningham.) 
 
Fig. 6. Dark Reader  
(©Rebecca Cunningham) 
 
 
 
 
The Open PCR kit comes with software 
that connects simply to your laptop. The 
extracted sample is then taken and a 
primer added. The primer specifies 
which part of the DNA strand the PCR is 
to amplify [11]. As this process is de-
signed to create images of the DNA ra-
ther than to genotype or sequence the 
DNA, this lo-fi method is currently suit-
able. The type of primer used will also 
have an impact on the process run on the 
PCR. Once the primer has been added to 
the extracted sample it is placed into the 
PCR. Within the PCR process the sam-
ples are heated and cooled at specific 
times and temperatures. After approxi-
mately three hours the samples have run 
through this process and are ready for 
visualization. 
 
    Step c – DNA Visualization Gel Elec-
trophoresis.  
There are a range of possibilities for 
DNA visualization such as Scanning 
Electron Microscopy, Transmission 
Electron Microscopy and gel electropho-
resis. The method of visualisation is 
selected based on what type of analysis 
is required [12, 13]. As this project is not 
analyzing, sequencing or genotyping the 
DNA sample, yet simply imaging for the 
sake of a “do-it-yourself” or DIY setting, 
gel electrophoresis has been selected 
[14].  To undertake gel electrophoresis, 
one requires a gel electrophoresis cham-
ber and low voltage power supply, in 
addition to other ingredients such as 
buffer, chemical grade agarose, and dyes 
[15]. The first step is to create the gel, 
which is made with chemical grade aga-
rose and dye. The dye is required so that 
the DNA will be visible. The common 
dye used is ethidium bromide (EtBr), 
however, this dye is a known mutagen 
and is not safe to use in a DIY setting. 
SYBR Safe is another option, however 
as yet I have been unable to source this 
chemical in Australia. SYBR Green is a 
commonly used dye in gel electrophore-
sis and it does bond to the DNA particu-
lates. However as SYBR Green is a 
known carcinogen, it is prohibitive in 
some DIY scenarios [16]. 
      Once the gel is made with the dye, it 
is set with a comb. Once the gel is set, 
the comb is removed, allowing divots to 
be revealed in the gel. This is then 
placed into the gel electrophoresis 
chamber. The chamber is filled with 
buffer with a ph8.4 – akin to seawater. 
The samples from the PCR are loaded 
into the gel via a pipette. Low and varied 
levels of voltage is applied to  
the chamber. This pushes the DNA 
through the gel as small pieces of DNA 
move faster than large pieces of DNA. 
This process may take between eight and 
twelve hours. Once the gel has complet-
ed its run, it is removed from the cham-
ber and placed on a dark reader [17]. 
This device pushes blue Ultra Violet 
light through the gel, illuminating each 
sample, making the DNA “pop” wherev-
er it has stopped in the gel. A dark  
room and safety glasses must be used for 
this process. 
 
 
 
    3) Translation of Visualisation into 
sound. 
A future component of this work in-
volves translating the image of an indi-
viduals’ DNA in sound. During the 
residency at The Edge, and further, while 
touring ONE in Europe last year, I began 
searching for established procedures for 
this translation [consisting of translating 
the colour spectrum to the sound spec-
trum and bringing the pitches into the 
human audible realm]. There are some 
open source ware that allows for this to 
happen in a routine and mechanical way. 
Working alongside a programmer would 
allow for this component to be devel-
oped, and ultimately a piece of freeware 
that elegantly reads images will be de-
veloped and released. 
 
Participant experience and feedback 
Relating this process back to the work 
ONE, the participant’s first experience of 
the work takes place during the per-
formative collection process. To date, 
there have been over 150 participants. In 
the majority of cases, the performative 
setting is public such as in a museum, a 
mall, or a foyer. I sit in a lab coat at a 
table with one chair empty. I have a se-
cure box, a series of analogue rubber 
stamps and a carbon paper book set out 
on the paper. On the chair there are in-
structions “If this chair is free, feel free 
to sit with me.” I do not ask people to 
join me outside of this textual invitation. 
Once a participant sits with me, I invite 
them to read some text about the work 
[the same as that outlined in the intro-
duction to this paper]. I ask if they have 
any questions. At this point, the conver-
sation turns any number of ways. Fre-
quent questions include, what are you 
going to do with my DNA; what type of 
DNA are you collecting; are you a scien-
tist; and what do you think this will look 
like. Often the conversation turns to pol-
icy, current genomic trends and ethics.  
 Once I feel that the conversa-
tion has come to a natural pause, I ask if 
the participant if at this time they would 
like to participate in this artwork. If a 
participant indicates they would not like 
to participate, they are thanked for their 
time, and given the link to the website 
for the project should they reconsider. 
Participants who choose to participate 
are then asked to read the template par-
ticipant authorization statement. We then 
complete the statement together, and 
exchange a hair sample, carefully putting 
ten strands of hair into a zip-locked bag 
with the participant’s number. At this 
point the performance element ends and 
the participant leaves the performance 
space. 
Participants may at any stage contact 
me with questions or queries related to 
their participation. After the initial inter-
actions and exchange, I do not contact 
participants until their DNA has been 
visualized.  Once this has occurred, each 
participant receives a copy of their DNA 
via email. Once the image of their DNA 
has been converted into sound, partici-
pants then receive a sound track of the 
image of their DNA. The individual im-
ages are then compressed and compiled 
until there are one million people’s DNA 
visualized as a single image and sounds 
compiled into a symphony. 
 
    Technical and Legal implications    
Space: Although the process is planned 
to be DIY, due to the chemicals used 
there is a technical requirement to have a 
clean bench lab space. I am working to 
make a clean bench so that I may run 
samples at my leisure. Prior to this I plan 
to use a lab to practice and refine my 
skills on a pilot batch of samples prior to 
commencing imaging on ONE samples 
proper. 
 
    Cost: The cost of imaging each sam-
ple is approximately $50AUD per person 
with the outlined method. The initial 
outlay for the PCR machine, gel electro-
phoresis chamber, low voltage supply 
and dark reader were under $5,000 
AUD, however the ongoing cost of con-
sumable chemicals and primers are sig-
nificant. For DIY DNA visualization to 
become feasible in any large quantity, 
inexpensive alternatives will need to be 
developed. 
 
    DNA regions and Ethics: We know 
that human DNA is mostly the same and 
we have many aspects in common with 
other species. As the outlined method 
looks at a particular sequence rather than 
the whole DNA strand, the outcome of 
the image is likely to be rather pedestrian 
and uniform. A more interesting ap-
proach might involve imaging non-
coded/regulatory/junk DNA that has 
variation in length. Coded DNA is repre-
sented by approximately 5% of our se-
quence with non-coded/regulatory or 
junk DNA comprising the remaining 
95%.  
  There are two obstacles to pursuing this 
option of exploring non-coded DNA 
regions. First, a primer will need to be 
designed and created to amplify this non-
coded DNA sequence. The project 
ENCODE will be an important resource 
in the initial stages of design. I am not a 
scientist nor geneticists, so much more 
research and collaboration will be re-
quired to pursue this primer design and 
implementation [18]. 
Second, there are considerable 
ethical and legal implications when look-
ing at non-coded DNA regions. In 1989, 
the Australian company Genetic Tech-
nologies was formed, and soon after it 
was successful in its application to patent 
all non-coded DNA in humans and ani-
mals [19]. Any person or researcher 
wanting to investigate non-coded DNA 
must now request a license from Genetic 
Technologies Ltd [20, 21].  
 
     I have been asked why I wish to un-
dertake this laborious lab work when 
there are outsourcing potentials with 
companies such as 23andme [22]. It is 
true that there are better, more efficient 
ways to do this. However, I consider this 
work conceptually as an experiment in 
trust - strangers trust me with their DNA 
and I trust them with mine. At the point 
of exchange, I say that only I access the 
sample. If that changes I promise to con-
tact them and request their permission. 
As this is part of their body I want them 
to have control over these types of deci-
sions. I appreciate how laborious this 
makes the work, but I think it is worth it. 
I want to be intimate in this way, work-
ing with the DNA of 1 million people 
over the course of my life.  As such, I 
don't want to outsource the labour as I 
feel this undermines that foundation of 
trust that I aim to build within the ex-
change. Although this work has an end 
result, the image and symphony, this 
work will continually evolve as I pro-
gress through my life. In time, technolo-
gy will change, thus these processes will 
change and in turn, the work will contin-
ue to develop over time. 
 
 I am interested in the notion and prac-
tice of the organization DIY bio [23], as 
the scientific lab no longer belongs sole-
ly to those with specific training, but is 
available also to interested and vested 
parties within the general public. To 
quote from the organization’s website 
“DIYbio.org was founded in 2008 with 
the mission of establishing a vibrant, 
productive and safe community of DIY 
biologists.  Central to our mission is the 
belief that biotechnology and greater 
public understanding about it has the 
potential to benefit everyone” [24]. 
 
This ethos of knowledge belonging to 
everyone is by no means new, however 
when it comes to DNA and ownership as 
per the example above (Genetics Tech-
nologies), there are many ethical grey 
areas in this burgeoning field of bio-
science and specifically genetics. There 
are growing banks of DNA samples, 
such as 23andme, The National Human 
Genome Research Institute [25] and 
deCODE (including the famous Iceland-
ic sample) [26]. In Australia there is a 
swathe of regulatory bodies who legis-
late around new technologies and ad-
vancements [27]. In my experience, DIY 
bio works within a grey area. As an artist 
working in this space I feel it is impera-
tive to maintain transparency of practice, 
just as it is important to maintain the 
privacy and anonymity of participants.  
 
Conclusions and Future Research 
   In conclusion, as a lifelong durational 
work, this artwork ONE will always be 
changing. There is a need for further 
research and publications of various 
elements of DIY bio strategies and pro-
cedures both artists and the general pub-
lic are undertaking in their studios and in 
their homes. As new technologies be-
come more freely available to the gen-
eral public, the work will progress at a 
more rapid rate. I urge researchers to 
engage further in this field, and I look 
forward to learning and sharing this pro-
cess not only with participants, but those 
interested in DIY bio in general.  
For more information, papers, and up-
dates, follow the project at 
www.oneperformance.wordpress.com 
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